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摘   要 













有典型的无定形特点，所得 ACP 能快速溶解于 CA溶液；FHA涂层晶体与牙釉
质表面晶体平行排列，沿着 c轴择优生长，具有类牙釉晶体的棒状结构，5 d 后
涂层厚度约为 80~90 m，且所得涂层的维氏硬度在 250 VHN以上，具有一定平
整性。研究了体系中不同 CA 浓度、pH 值、F 含量对涂层的形貌、硬度等基本
理化性能的影响，探索了随时间变化涂层形成规律。研究发现，不同含量的 CA
体系中涂层形貌存在明显差异；体系中pH影响柠檬酸根的存在状态，进而对FHA
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Abstract 
In situ hard tissue repairing is one of the most attractive aspects of biomedical 
engineering. Considering pretty good properties are needed, hydroxyapatite is used as 
biological activity coating material commonly. However, in practical application, this 
material shows poor effectiveness due to the relatively slow-growing or poor mechanical 
properties. Therefore, amorphous calcium phosphate (ACP) is explored as a highly active 
precursor and other elements have been used in the preparation of the coating process to 
improve the stability of hydroxyapatite coating. Currently fluoride hydroxyapatite with low 
solubility has been extensively studied. 
In this dissertation, a novel technique based on an in situ chemical precipitation was 
introduced to prepare FHA coating on enamel surface and dentinal tubules. ACP was 
synthesized at low temperature in order to convert the initial precursor into crystalline 
coating. Specifically, the etched enamel substrate was soaked in dilute solution composed 
of ACP and CA with a desirable concentration of NaF under near-physiological conditions 
of 37 ℃ and pH = 7.4 for a certain length of time in order to obtained FHA coatings. The 
results indicated that the calcium phosphate with a typical amorphous characteristic in this 
experiment could be dissolved in CA solution easily. Newly formed coating was mostly 
oriented arranged on the surface of the substrate, with a thickness of 80~90 m within 5 d. 
The hardness of the fully dense layer was approximate that of natural teeth (250~300 VHN). 
Effects of principal reaction parameters (solution composition, pH and time) on the 
morphology and hardness values of FHA coating were further investigated. Much of 
discussion would then reveal the factors related to the evolution of the coatings. The 
obtained results exhibited significant differences in the morphology of the coatings in 
different CA system. In addition, pH affected the existent state of cit, and that would have a 
certain influence on the morphology of FHA crystals. It was believed that F
-
 can induce 
ACP transfer to FHA on enamel surface with appropriate content.  
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Chemical composition of the sealing layer was carried out by the means of X-ray 
diffraction (XRD) and energy dispersive spectrum (EDS). The morphology of the dentinal 
tubule occlusion was observed under scanning electron microscopy (SEM). FHA coatings 
with good morphology and high crystallinity were closely packed especially on the surface 
of dentinal tubules. Furthermore, sealing rate (exceeding 90%) of FHA layer was calculated 
by Image-Pro Image app. 
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